The total structure factors of eleven 3:1 molten salts and the partial structure factors of molten YC1 3 have been calculated using rigid ion model potentials with the The results obtained by using the VR potentials follow the main features of the experimental total structure factors better than those obtained using the TAPT potentials.
INTRODUCTION
The trivalent metal halide melts (MX 3 ) show a rich diversity of behaviour with cation size, adopting an increasingly "covalent" character with decreasing cation radius. Thus, whereas the melting of LaCl 3 can be viewed as a transition from an ionic crystal to an ionic liquid (ionic-to-ionic), that of A1C1 3 is seen as an ionicto-molecular transition /!/.
A wide range of MX 3 instance, the short range order in molten YC1 3 , HOC1 3 and ErCl 3 shows strong similarities with their corresponding isostructural solids. All the molten MC1 3 exhibit IRO as manifested by a prepeak in the total structure factors S T (k). On decreasing cation size this prepeak becomes more distinct, changing from a small prepeak in the S T (k) of LaCl 3 to a well defined prepeak in ScCl 3 .
Madden and coworkers have carried out a number of computer simulations using polarizable ion model potentials to study the trends in the MX 3 melts /11-15/.
The potentials used in the simulations include the many body contributions arising from the anions' induced polarizability. Moreover, the differences between different cations are only taken into account through their ionic radii. The structure calculated with these potentials has been shown to reproduce extremely well the experimental structure factors of the MX 3 melts.
The potentials used by Madden 
FORMALISM
The functional form of the VR semi-empirical potentials between ions of type a and β is given by 
The first term on the rhs of Eq. (1) Table 1 . We note that in those cases where the cation polarizability is too small compared to that of the corresponding anion, we have ignored the value of ou altogether. The values of H a p, 
RESULTS
We have evaluated the total structure factors of eleven of the sixteen molten salts for which Wasse and Salmon /5-8/ have produced neutron diffraction data of
S T (k).
These are shown in Figure 1 .
The calculations are carried out as follows. First we calculate the g a ß(r) using the HNC approximation, which we have solved numerically using Gillan's algorithm /23/ on a grid of 1024 points with the input densities and temperatures listed in Table 1 . Then we calculated the FZ partial structure factors and, finally, the partial structure factors. Our results for g a p(r) and S a ß(k) are available on request.
We have compared the results of using the VR potentials with those obtained by using the potentials and parametrization of Tatlipinar et al. /16/. These are also shown in Figure 1 , together with the neutron diffraction data. In Figure 2 we show the FZ partial structure factors for YC1 3 calculated with both the VR and TAPT potentials. the VR potentials presented in this work follow better the main features of the experimental total structure factors. As with all RIM potentials, both the VR and TAPT potentials shift the position of the prepeak to values of k higher than the experimental ones.
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Moreover, also in all the cases studied here, the prepeak produced by the VR potentials is less pronounced than that obtained using the TAPT potentials. In the case of molten YC1 3 the position and height of the prepeak, using the TAPT potentials, are dominated by the Table 1 .
Broken lines: HNC results using TAPT potentials. Solid lines: HNC results using VR potentials.
principal peak of Syyik). The principal peaks of the FZ partial structure factors using the VR potentials are always lower and broader than those obtained using the TAPT potentials. This is due to both the softer repulsive potentials and the use of effective charges in the VR potentials.
DISCUSSION
We have presented the results of calculations, within the HNC approximation, of eleven total structure factors of MX 3 molten salts using the VR potentials. We have compared these results with both experiment results and those obtained by using the TAPT potentials. Although both the VR and TAPT potentials share the same limitations of all RIM potentials, we have shown that the VR potentials predict total structure factors in better accord with the main experimental trends.
Although the VR potentials lack the simplicity of generic RIM potentials, we believe that the present work has made a good case for the need to search for better RIM potentials that, used in conjunction with the polarizable ions contributions, are capable of predicting correctly the static and dynamic structure of the MX 3 melts. The alternative would be to derive effective potentials that take into account the effects of the induced polarization from the outset.
